Rosiglitazone promotes AQP2 plasma membrane expression in renal cells via a Ca-dependent/cAMP-independent mechanism.
Thiazolidinediones are highly beneficial in the treatment of type II diabetes. However, they are also associated with edema and increased risk of congestive heart failure. Several studies demonstrated that rosiglitazone (RGZ) increases the abundance of aquaporin-2 (AQP2) at the plasma membrane of renal cells. The aim of this study was to investigate whether RGZ might activate a transduction pathway facilitating AQP2 membrane accumulation in renal cells. We analyzed the effect of RGZ on renal AQP2 intracellular trafficking in MCD4 renal cells by confocal microscopy and apical surface biotinylation. Cytosolic Ca(2+) dynamics were measured by a video-imaging approach in single cell. Transient Receptor Potential (TRP) channels expression was determined by RT-PCR. We showed that in MCD4 cells, short-term exposure to RGZ dramatically increases the amount of apically expressed AQP2 independently on cAMP production, PKA activation and AQP2 phosphorylation. RGZ elicited a cytosolic Ca(2+) transient due to Ca(2+) influx prevented by ruthenium red, suggesting the involvement of TRP plasma membrane channels. We identified TRPV6 as the possible candidate mediating this effect. Taken together these results provide a possible molecular mechanism explaining the increased AQP2 membrane expression under RGZ treatment: in renal cells RGZ elicits Ca(2+) transients facilitating AQP2 exposure at the apical plasma membrane, thus increasing collecting duct water permeability. Importantly, this effect suggests an unexplored application of RGZ in the treatment of pathological states characterized by impaired AQP2 trafficking at the plasma membrane.